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This report describes the engineering progress of AAT from 11 June
thru 22 July 1961 under Contract II DA-18-108-CWL-6553 on the Ehml Point
Source Gas Alarm, Included herein is a ;umary of the combined effort
development with CRDL for the design and fabrication of the ELIRL alarm

and associated equipment.

During this period the scope of effort has been modified with
emphasis on the retrofitting of three (3) alarms (#17-19-22) and the manu-
facture of three (3) new alarms (#35-36-37) to replace the ones now under-

going Service tests at Fort Benning.

Procurement and fabrication of compoments for six (6) additional
alarms 1s now in progress. These six (6) alarms will reflect changes as
determined by the Final Engineering Test Division, CRDL, Research and
Development Testing at AAI and Service tests conducted at Fort Benning, Georgia.
An additional fifteen (15) alarms are to be built, and one Master Alarm is

to be constructed in accordance with the Class I drawings.
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The Research, Development, Test and Evaluation program for the

ERLR] Point Source Gas Alarm has progressed as scheduled during this report
period. AAI and CRDL are conducting a coordinaied test program directed

tovard inﬁrovement of alarm performance and reliability.

CONARC tests are continuing at Fort Benning, with engineering

personnel from CRDL and AAI participating.

Contmd gfforts in Research, Development, Test and Evaluation
have i:een effected in the following areas.

a. Testing of original and experimental design air pumps.

b. Investigation of improved alarm born performance and
reliability.

c. Investigation of improved performance and reliability
in the case heater thermostats.

d. Continuing efforts to improve the sensitivity and
stability of the photometer.

e. Testing of new configurations of the fluid pump.

f. Investigations leading to a more reliable vacuum sensor
switch.

g. A continuing program of ipveatigstions into the degrada-
tion of materials.

b. Maintenance and design evaluation by human factors

personnel.

s o——— s -
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A. Phase II Progran

1. Class I Drawings
During this period, action has been initiated on the final
updating of all Class I drawings. )

2. The retrofitting of alarms #17-19-22 were completed and
:abrication of alarms #35-36-37 is now in progress in accordance with AAI
drawving 3862-040299-10. This Jdrawing is consistent with the Phase II
Class II drawings which have been submitted to CRDL. These units will

incorporate the following major changes.

a.

transport motor.
b.
c.

d.

£

h.
i.
3o
X.

REPORT NO. En-zms
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High-torque solution pump motor and high-torque tape

New inlet air heater

Improved air exit heater

Improved tape transport assembly, including a new
machined photometer head and drum drop }.tching‘ wechanism
Ball beariné replacing nylatron bearings on the fluid
pump assembly

New pre-filter lever and lever mount

Liquid nozzle positioning spring and stop

Neﬁ type vaterﬁroof phone Jack -

"D" rings

Improved scotch-cals

Fluid pot guide
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1. Air inlet open lock and seal provided between the core
and inlet housing.

m.. External prin;er-knob mounting waterproofed

n. Redesign of adjust knob by incorporating limit stops

0. Redesigned horn assemhly

p. Circuit modifications including transport motor control,
heater control, low voltage cut-off, RFI suppression, etc.
q. Improved waterproofing

r. Improved design for dust caps and chains

B. Phase III Program

l. Class I Drawings
Action has been initiated on the final updating of all
Phase III Class I drawings. These drawings shall reflect information depived
from the field test program and the in-house research and development programs.
' 2. The procu.rent of material, fabrication of parts and assembly
vhere possible, has commenced on the 'six (6) alarms which ape scheduled for

delivery in August 1961. To date this program is on schedule.
€. Research and Development Program

1. Air Pump Assembly
In accordance with the coordinated AAI/CRDL test plan, bench
testing of the air pumps has continued on a 2L hour basis. As stated in pre-

vious reports, two types are undergoing evaluation:

—
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a. The gtandard pump configuration except that the distance

- between the motor mount and pump shaft has been decreased

b. An experimental configuration wherein the valving is 90°

to.the pump action.

The pumps were disassembled at the start of this test and
wveighed at the end of each 100 hour period of operation$ the pumps were again
dlsassembled and weighed. During the first 500 hours of operation, filters
furnished by CRDL were used in the air line between the btubbler containing
6,,,8 ODN solution and the air pump. These filters were changed every 12 hours.
The last 400 hours of operation have been run without filters. There has been

no significant difference in the accumulation of deposits.

‘ As of the end of this reporting period the standard pump
had been operated 93 hours (920 hours on the air motor) and the experimental

configuration has been operated 784 hours (764 bours on the motor).

STANDARD PUMP
) WEIGHT < GRAMS ‘
' PART ORIGINAL 500 hours %00 hours CHANGE PERCENT
w/FILTERS w/o FILTERS
i DYAPRRAGH 1.0161 1.0171 1.0223 — . .0062 .006
5 * INLET FITTING 1,0131 1.0180 1.0222 .0091 .009
; EXHAUST FPITTING 1.2040 1.2979 1.3187 L0247 .019
INLET VALVE 0.1679 0.1678 0.1693 .0014 <009
EXHAUST VALVE 0.1684 0.1699 0.1739 .0055 .031
’ WEIGHT = GRAMS
ORIGINAL 3(/)0 bours 1&30 hours CHANGE PERCENT
w/FILTERS w/0 FILTERS
DIAPHRADN 1.0279 1.0282 1.0296 0017 .002
INLET FITTING 0.9522 0.9519 0.9560 .0038 .00k
- EXBAUST FITTING 0.6917 0.6902 0.6996 .0079 022
! INLET VALVE 0.1646 0.1662 0.1659 - 0013 .008
; . EXHAUST VALVE 0.1667 . 0.1667 . 0.1673 0006 «00%
- ‘
|8
<
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Two alr pump motors which failed recently have been forwarded
to Globe. Upon their evaluation as to the cause of the f‘ailure,' s formal
analysis will be proposed and submitted to AAI. AAI's preliminary investi-
gation indicates the failuref may te due to a breakdown in the motor lubri-

cants after being sublected tg high temperature operations.

Even though these fallures are of an isolated nature, AAI
has been making ipquiries to varioug compenies concerning the availability of
motors suitable for use with the air pump. If aveilable, this motor would -
be used as & back-up and/or replacement for the present Globe motor. The
A.W. Hayden Company hes stated that they have a "shelf item” which will
meet the required life expectancy and, as prob!‘ thereof, heve offered to
conduct the necessary endurance testing (at no cost to AAI). Therefore, a
pump assembly has been supplled 'and an air m'otor specification is being pre-
pared which will be forwarded to the A.W. Hayden Company. It is anticipated

that testing will commenice on or about 1 August 1961.

2. ' Electronics
During this reporting period representation of CRDL and AA!
visited Edwards Company to witness final testing of & new horn assembly.

_These horns (for the replacement Ft. Benning alarms) were fabricated using

a fiberglas diaphragm with a copper plating on the underside (for RF suppres- '
sion). Other changes included a redesign of the pole pieces and mckaging |
in a waterproof can. The horns were subjected to the following tests.
8. Temperature.- Two assemblies were packed in dry ice
( until thoroughly chilled after which they vere opersted satisfactorily without
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any apparent degradation in sound level. They were then immediately placed
under a sun lamp and after several minutes, again operated satisfactorily.
However, a visual inspection revealed a separation between the piating’and

the diaphragm and in warping of the diaparagm, both of which were attributed
to thermal shock. In confirmation, new dlaphragms were installed and the hoprns
were operated over a range of -100°F. to +200%F. Performance vas satiafactory,
however, the transition over this temperature range was gradual.

b. Case Mounting.« A horn was installed in a pew case
recently obtained from Atkins and Merrill. dpon proper tightening of th;‘
mounting screws the recorded sound level was 8%db and was clearly audidble
at 200 yards over an ambient noise level of 50e«§5db.

( . c. Waterproofing.- A canned horn was submerged in one foot
of H0 for 20 minutes and periodicslly sounded. Upon removal from the HEO'
and disassembly, moisture was found in the can {nterior. This @ecumulation
was disregarded since the unit had not undergone a complete'waterproofing,
however, the waterproof cepabllity had been reasonably indicated.

Four of these horn assemblies were retained - one by CRDL
and three by AAI. Similar testing to that above was conducted at AAI with
the fallowing diserepancies noted

(1) Aa iaferior grade.of hardwvare was used in mounting
the horn can assembly to the adapter ring.
(2) After less than 4O hours of operation a rust

agcumulation was noted on the adjusting screve

{3) A lack of rust preventative on other hardware and

N

t

components.

AAMC R138A
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(4) No protective finish on the horn can (internsl or
external) and no finish on the adapter ring.

As a ro.sult of these diserepancies, & rigid speeification
control draving has been prepared and .;‘omrded to the Edwards Caompapny for
a formal price quotation and delivery schedule. However, due to alarm
delivery committments the three horns mentioned herein have been installed
in wnits 35, 36 and 37. It !s anticipeted that any future alarm will be
equipped with horns fabricated in accordance with the specification control
disct}ssed.

An investigation into the perijodic problem of the 362 and
420 case heater thermostats operating in reverse sequence was undertaken.

(' ) After testing in & cold-box ex:wiroment, it was concluded that a Z2-4OF,

B differentlal exists between the locatiﬁn of the two thermostats. It was
further concluded that some heat is generated in the timing motor windings
which is inherently transferred to the mounting plate, This heat travels
toward the hinged end of the plate with tue effeet of mole;g the operating
points of the 36° and 42° thermostats together by the amount of the tempera-
ture differential. The result was causing the 36° thermostat to act
prematurely with respect to the 42° thermostat. In correcting the above
situation, the physical locations of the thearmostats have been reversed.

In eddition to the above the Klixon Company has beea coatacted
with regard to heavier duty (5 amp) thermostats for use as a back-up and/or
replacement fo.r the Fenwall thermogtats now in use, 'I'mg pairs of sample
thernostats are being fomrdgd and it is anticipated thgt AAl will commence

(- ’ _testing on or about 1 August 1961.
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For the purpose of checking uaiformity among a sample batch
of Clarex 605L ph.otocells & test rig has been built in the AAI laboratory,
It 1s anticipated that date obtained will reveal the differences between

. photocells subjected to equal coanditions of light level, current a.m tempera-
ture. In addition, the aeffects ¢f temperature changes on the phc.>tocell will
be studled. When the extent of t.emperatﬁre ef'fects are known, attempts will
‘be pade 8% devining meang to offset these effects through the use of compen-
sating componeftts or bridge circuits.

. In using thls test rlg, ‘the photocells are viased and are
£1luminated by a beak of lighte t& the approximate 6pemting point of the
phétogells currently used in the alarm pho ometer head. A stepping switch

{ auvtomatically samples the output of each cell in sequence and the output is

recorded on a Rustrac chart. I% is expected that this simulteneous lifetime

testling of 12 ty;;e 605L photoeell will provide the dats necessary to
! evaluate the above glated objectives. '

A new photometer head cont;igumtion has b:aen devised which
employs two photocells in a pridge circuit. It is considered that this
design will provide .elf-comi:ensat.ion for temperature drift inherent in the
photoneter.

i . In the present circuit, this drift {s registered on a meter
rtlay, in the bx"idge eirguit the two photocells eimilarly drifting with
temperature will na_lntain the bridge in balance and hence, not be indicated

i : . s Q

on the meter relay.
The first head of this type, has been built a.nd installed 1n )

Ala.m #9 The head thus far appears o be accanplishins its purpose, houever,

AAING E1304
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vhan subjected to a8 GB gas sensitivity test, a relatively poor response .vas
attained. Factors contributing to this poor response are:’

& The photometor head wag fabricated by laboratory
personnel and ves made from parts salvaged from existing hesds,

bs The scale of tho'meter relay readily available
required a large c.urrent fop full-scale deﬂecti‘o.n (:],OO,Lu:) . A more
desirable meter gcele would be 129 a, .

The detection portion of this head is unchanged from those
currently in use, consequently no degradation In sensitivity fs expected
with properly fabrieated unlts. Three new heads are in the proeess of
manufacturing and on completion will be used in a continuing program of

( development and evsluatlon. .

3.  Fluid Pump
New hose samples werc tested iul the four (4) roller supported
tub? gonfiguration at.. room temperature ang gt 1409, " ™he displacement
renaiged constant at .5 ml/cycle, T"no pump zmuetr now be modified to redwere

this flow to & useable valug. Thig configuration.is as sho;m below:

WRECTIOW OF Ro-m'neul .
' . SuePo RY PLaTe

r—-—HcSE
--ELNO N

RotLLeas .

ROLLER MOUNTING PLATE
(cawen By TimeR MeTR) |

Ae=FLu\D OuT

\‘—-‘-—-'H°$E To SE' BoNOEDO

¢ To PLATE ALo TwS

A~

{

GANMC E1304
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Design studies have been conducted using & positive displacement
piston arrangement in addition to the "paddle" design as previously discuued
.with CRDL personnel. A prototype madel has been construeted by AAX Modol-'
.Shop but no testing has been done due to the urgency of the June alarms
(#17 - 19 » 22) and the new Ft. Benning alarms (#35 - 3% - 37) plus a genersl
reductic_m in the R&D effort. .

be  Documentation '

The previous Progress Report (ERe2i31) stated that it vas
anticipated the thrae {3} purchase descriptions pre'pared ander Phgse II of.
the ifnitial subject contract would bve rewritten to 1nco§'pomte the neceasary
ché.ngea to conform 10 the Phase III alarms, remote ‘.mmlns' units, end cnemlcal.
reéupply kits. This enticipaticn hns been srevised and only two {2) purchase
descriptions are now anticipatad to be re;rrit.ten. The chemical resupply kit
purchase deseription has been deleted, The two {2) x;archase descriptions
anticipated for rewriting are numberéd a8 197-54-79% (Alamm, G-Agent, Autoe
matic, Field, EslRl) and 197<54«797 (Lemote Wapning Unit, f.or ugse with #k1R1),
These purchase descriptions will be written in accordance with the provisioae '
of Standardization Manual M205 end dotices 1 through $ of the CulC instructions
for the Preparation of Specificetion Draft, dated 17 May 1960, and the
Nechanical Specifléation Format. Section 5 of each of thege purcl;uo descrip-
tlons 1s to be supplied by the Chemical Corps. Ten (10) copies of the repro-

duelibles of each of the purchese descriptions will be delivered.
| ' Erreta sheets for the "Operstor's and Organizationsl Mainten-
ance Manusl (ITM 3-6665-210-12) have been received from CRDL. These changes

. h
‘
—~

AAINE E1384
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bave been reviewed dy AAI personnel and the changes are being incorporated
in the new manuals scheduled for delivery with the 'Ft, Benning alamms., In
addition, other chn'ngoa are baing included in this manual which will reflect

81l changes that have been made on these alarms up to the time of pudblicaticn.

5¢ Impact 8tudies
) ; All scheduled impact .t.esting has been completed by MI. The
fluid pot srea has been modified and successfully drop tested: The tepe
dyum lateh down mechanism bhas .a'.lso been modified and suceessfully drop
teosted. | . '
h ‘. The impact test rig used by AAI has been loaned to CRDL.
The drum Jateh mechanism, designed and fabricated by CRDL personnel, is to

be installed on thig prig and returned to AAI for impact testing.

. 6. Vacuum Sensor Switeh (Baro)

AAl fabricated and instalied baro switches in alarme #15 and
#27 on June 21, 196l. These alarms were then peturned to the endurance test
at CRDL. Difficulty was encouatered ia the baro switches functioaing .‘
effectively. ‘An excesgsive pumbesr of mifunctlm occurged that were due
10 the darc switches rather tamn the alern performance. The awitches ware
re&djust;:d 50 that eventually they vere completely inetfective.

New baro switches fore also installed on ihe Mroﬁ:te.d

- alerms (#17 = 19 « 22). Alarms #17 and #22 vere delivered to CRDL on

July 1k, 1961. These alarms do not m‘wa sufficient running time, at this

point, to properly evaluate the baro switch performance.

r".\‘

AANC E 1384
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As & result of the difficulties experienced by AAI and CROL
vith the effectivenegs Of the baro switekes, it has been decided that the
bare switch will not be installed ln alagms #35 « 36 = 7. The search to
find a pressure sensing devige that will tunetion properly apd effectively
in the BA1R1 Polnt Souxjce Alarm {s belng ecoatigued because it is still felt

that this 18 a very desirgble featurs. *

7. Applied Chemistry

There have been several racent lnstances where alarm Parts
manufactured from Nylatror and Nylon t;ave been a contributing factor to
alarg fallures. ZThese parts, probably due to high temperature and high
bunldity, bave a tcndéncy to evell due to moisture absorptian and/or defornm,
$.e., the bearing for the timing motor {swelling); the eir intake auéport
collar (deforming). i '

Therefore s .atudy has been instlgated to determine the
deterioration of components dye to moist'ure absorption. Thus, various
‘ploces of sélected plsstic materials have been undergoing weter subsersion.
The results are as ft;llows.

BRTE TRV LATRON YoM DEIRIV — DINLY PRGADIE

5/16/61  Roem 346307

5/ 18/ 6} Room 3.6604 .o -~ o
5/23/61  Room 3.675% 2.2849 - . -
5/26/61  Reom 3.6837 2.2933 --

6/ 1/61  +115°P. 3.7182 2.3038  5.5116

6/16/61  +1159%F, 3.8117 2.3422 5.54n -ake3338
6/26/61  +115°F. 3.8353 2.3661  5.561% 1b.3370
6/61 Roon 3.844 2.3803  5.5646 14,3808
7/61  Room 3.8546 2.3891  5.5898 14,3681

!




PAGE NO. 1%

. REPORY NO. ER-2473

7/‘-.“

As. Indicated in the previous report, a conference was
. occavemed: with representatives of CRDL, Atkins and Merrill, Inc., Isocyanate
Products, Ing., American Cellular Produets, and AAI to discuss the problem
‘ " asssoslated with alarm c#se swelling. After presentation of the problem and
considerable discussion, prob;ble causes vere suggested to be:
as Residual cleaning - solvent vapors acting on the
" foam at elevated tLemperatures
b, A chemical component of the adhesive exeprting the
same type of action
c. 'Posslble thermal relleving of .stresaes; in the *
laminated f;breglas.

~ .

. N . .

Gorr.ective,_action for future units includes sudbstitution of
inert solvent for cleaning, use of differegt adhesive not affecting the
foam, changa in case design or fabrication techniques and substitution of
materials of a more resistant nature. However, it should be noted that
cbntain these corrective actions since these alarm cases were considered
long lead items; thus, they bave been delivered to AAI prior to this

reported meeting.

8. Photometer Head
A continuing program of studies has be.en'maintained to
determine if the photometer as used in the alarm could be increased in
sensitivity and also could be stabilized for temperature changes. Components

( ." have been selected, test 'photoueter units assembled, and tested individually.




' - PAGE NO. 15
' * g . REPORT NO.ER-2473
In addition, these heads have been mounted on & test panel and are nov
being similtaneously subjected to tempersture variations, and these variations
plotted for comparison purposes. These beads are being tested in the
folloving configurations. -
a. A standard slarm type usihs a 602 photocell
b. A redeaigned. heed with the 605L photocell and the
exciter lamp mounted in the head
c. A gew head with the 60SL photoaelY and the exciter
lamp mounted extei'na.lly. ' '

A photometer head as described in 6 sbove has been placed

in an alam and is undergoing tests under agtual envirommental conditions.
~ This head has not performed &s well as the CRDL “Mode) A" head, thereforc;

the photocell "gang" test vas initiated (see section II. Electronics Testing)
so as to determine exact photocell performance with ‘au variables isolated. |
In addition, other approaches are b.eing considered but which will involve
substantial changes to the present photometer configurstion. Such studlss
are bridge circuits with and without the photocell exposed to the exciter
lamp, differential aupliﬁer. and automatic swelling. !

An RCA 6694A CdS mono-crystalline photocell was subjected
t;o tests to determine. the cell's stabiil'ty ia clianging temperature and the
cell's gensitivity to éas whén used in an alarmme The stability tests were
conducted using & 12 volt lamp and the photocell. Thegse tests indicate
that the photocell is very stable in the temperature range of. 309F. to 150°F.
with a maximum of 5.W% change in resistance frcn. room ténperaiure values.

5
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The photocell is also able to stabilize within 15 minutes after a change
of 120°F. in ambient temperature, and returned to 1$ of its original value
wh?n rétumed to room temperature.

In the sensitivity tests the alarm null point was set at
9OMamps ve 100M amps due to the high resistance of the photocell and the
limited light level,available. These tests showed aﬁ average of 6.0} amp
drop for a concentrat!c;n of 0.6 Yand & CT of 0.5. Ailr blank caused a
drop of approximately 2.0 Jamp, -

On 21 July a meeting was convened at AAI with representatives

of AAT and CRDL in attendance. The apeas dlscussed fincluded the "Model A"
heaq, a‘twatic nulling, pho_tomezer: bridge, photocell tests, outside

(“»; eonsultatloq,'cleauing snd malntenance problems. It was agreed that when
a quantity of the "Model! A" heads become avallable, AAIL yould :.Lns.tall them
in alarms #9 and #22 and conduct elght (8) hour/day test and 24 hour/day
tests respectively. CRDL would do the same testing using slamms #13, L
16 - 18. ' |

-~

9+ Radfo Noise Suppression
Alarm #30 vas modified for radio noise suppression and on
June 1b, 1901 a test wvas performed at CRDL to detcrmine the effectliveness
of the suppression measures, A Hallicrafter SX-62 receiver was used for

the test. The repge in which interference waa looked for was from 550 ke to

.108 mes The mman ear was used 10 determine the degree of interference.
© When the alam was oparating normally interference was noted from 4 to 55 mc
and from 72 to 85 mc of the FM band. This interference was of a creckling

N
~

{

AANIC 1504
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nature. No interference could be noted when an alarm condition (horn blowing)

——

AANG B304
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 existed. A walkie-talkie (SPRC-9) and a handi-talkle (Unit #39 Motorola MM

radiophone) were also checked for interference. No iaterference was noted
when these units were used for sending or for receiving. This unit (Alam
#30) was returned to AAI for further lnvestigation of radio suppression.

A'AI removed the Brailsford iransport motor end installed a
Hayden tiotor, since the Haydem motor would be used in future alarms. It
was noted that the afr pump motoy suppression had been improperly {nstalled.-
This was corrected. A test vas run ot AAl to determine the effectiveness of
the rework, The .unit wag checked using a Haellleraf'ter SX-62 receiver from
5% 10 32 me (AM).aad from 2.6 to 110 me (FM) uader normal operation, an
alem conditlon (with horn snd flasher cireuit asd without horn but with
flasher circuit), and .during continuoue transport. No 1nter1‘erenf:.e was
poted. The wmit (Alarm #30) was ret\;xmed to CRDL tor retest;‘.ng.

On July 6, 1961 the same test that was run on June 14, 1961
vas repeated. Interference wag noted in the‘ha t0 5% e range. This noise
could be distingulshed as being the operation of the air pump motor. When
the AM antennae‘vas removed from the Halllierafter 8X-02 receiver, the noise
geased. Alsé, when the alam was moved about 5 recft away from the receiver °
the noise ceased. Alarm #30 was returned to AAl at the termination of this
test.

An investigation was performed to determine the effects of
RP bnppreasion measures upon the alarm delay circuit., This investigation
wvas undertaken because of a report from Ft. Benning that there is a tendency

for an alarm with RF shielding and suppression to give an alamm 1udicationﬁ
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after transport. After a thorough investigation, it was concluded that
the suppression measures do not adversely atfect.the delay circuit or cause
any deterioration., It was further concluded that the probable cause of
the alarming in the unit at Ft. Beaning was an open diode in the delay
circuit. ‘Of four units checked at AAI during thls investigation, two were
found to have this particular diode open. T.he investigation revealed that
there is no indication 'of inherent circuit deflects due to design that would

tend te damage these diodes,

10. Human Factors Evaluation

AAl's human factor personnel have ‘evaluated the drum latch
mechanism, Ipitislly it u'as reported as satlsfactory, but after studying
this mechanism in alarm #22, the revort was revised, Tne revision siated
that while this design simplicity would be satisfactory for fleld use,
conaideration should’ be given to a lateh that would ex;xbody similar aimpii-
city but that would requirs less Opex'at'or force,

An analysis has bee;x cox;lpleted by an AAI's human factor
englneer which covers all as;aect.s of m:aintainabili.ty from operating in-
structions to compomeat loeatinn,(Pending a‘railahili.ty cf finding, this
rep.ort shall be formally !'e'vleved‘ by personrxél of AAI and CRDL,)

11. Endurance Testing ' .
Three (3) alarms, #13 - 15 = 27 (CRDL) and one (1) alarm,

#11 (AAY) are’'undergoing endurance testing on a 24 hour basis. These units

are being subjected to controlled temperatures ranglag from -400F. to +115°F,

o Wt et s nomae e S
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and, in addition, at times are run out of doors to more closely duplicate

the conditlons prevalent during the Ft Benning service test.

These tests are providing useful data on the operation of
the tape transport system, control switching, transport motor circuitry,
fluid pump stability, air pump performance, operation of the photometer
head and overall stability of the units. Periodic sensitivity tests are
bei:ng conducted to assure proper operation under all cond'itiona.

In additicn to those alarms undergoing endurahce‘testing,

other alarms are being operated on other aspects of the research and

develoment program. The total time for all alarms (as computed from

available records) is as follows:

( ) ALARM TOTAL TIME
ALARM  AAI  CRDL  TOTAL ALARM  AAI  CRDL  TOTAL
9 . 1049 -- 1049 22 160 181 341
1 387 %9 656 * 22 184 -- ,
12 150 ¥% 186 23 78 T4l 82z "
13 SLA L 736 817 24 36 - 36 !
14 149 18 167 25 36 -- ¥% ‘
15 333 885 1218 % 161 2. 185
16 105 109 214 4 159 878 1037
17 576 - 576 28 k'S 248 a8 )
€7 87 -- 87 29 165 3% 201
18 88 66 . 154 30 602  -- 602
19 33 -- 33 31 166 ok 190
*#19 176 - 176 32 36 6 42
20 150 36 176 33 69 61 330
2 117 2k 1k 3 % -- 36
. % Total time after refurbishing
12, Febrication and Testing i
Of the three (3) unlts (#17 - 19 - 22) which vere refurbished 3
( ) by AAI during this period, units #17 and #22 were delivered to CRDL on _“
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July 17, 1961. Unit #19 was retained at AAl for use in development testing.

Prior to dellvery these units undervent the following acceptance testing.

Test #1 12 hours’ Raom Temp e v
2 12 " +115°F, ah v
3 12 " 4OCF. ab v
4 i " Room Temp 2138 V changed ea. 2 hrs.
5 3 " Room Temp 2leck-28 ¥ changed hourl
3 " -Lo®r, 2leZleg? ¥ " "
3 " Room Temp 2lezt-28yv " . :
3 " +115°F, 2l-24egB8 ¥ . v
, 6 2 " Outdaoors Battery
\ 7T 1z " Outgdoors Battery
‘ 8 iz " Roox Temp 2 V

|
.

At the conclusion of the above tesats, tha units vere
subjected to the alr pressure tests on the fixture gupplied by CRIL, ?acb
alamm successfully pmssed the preseribed- requirements, i.e., equal alr
flow at the inlet &and outlet at g" Hg vacuum, Actual slamm performance
varied from .5 1/m air flow at 4" Hg to .9 1/m alr flow at 4" Hg. Prior

to the pressure test the alarms were sutmerged under ¢ feet of water.

Leakage was experienced in the outer cavity and at the external primer.
The top panel components were resealed, the primer modified, and the alarms
subjeeted to the pressure test with the above results. The alafms vere

again submerged for two hours each and no leakage was detected.

AAINC Ef888A
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Testing has been inaugurated on the three alams vhich will
be delivered to Ft. Benning, Georgia (alarm #35 - 36 = 37). The test plan
to be followed is a result of a c.oordinnted effort of CRDL and AAI personnel.
The test description follows.
o Test § Test Cycle "Test Description Location
1 A Debugging - Cycling - 3 hre. each; AAI
Room - +115°F, -40°F., Vary Voltage(Z2l-24-28)
1A B Adjust, Repair and Repeat Test #1, if necessary AAI
2 . A Bench Test; Room Temp with Battery - AAI
3 B Oven Test; *115°F. with Battery AAI
4 A Bench Test; Room Temp, Vary Voltage in 2 hr. AAL
steps (21-23V)
( 0 5" B " Oven Test; +115°F., Vary Voltage in Z hr. AAT
steps (21-28V)
6 A Outdoor Test with Battery’ AAT
7 B Outdoor Test with Battery AAI
8 A * Sensitivity CRDL
9 B Tropical Test; 100°F, 85% R.H., Battery CRDL
10 A Road Test; (2) on Battery Power, CRDL
(1) on Vehicle Power
11 B Shower, air pressure RF1 CRDL
12 A *# Sensitivity CRDL
13 B Tropical Test; 100°F, 85% R.H., Battery CRDL
4 A Cold Chamber; -4OCF, Battery CRDL
15 B Clean-up AAL
‘ 16 A Final Checkout and Test AAL
(“'; Delivery and Meeting CRDL
* Min. Detectable, 1Y and Sniff Bottle using GA, GB and "A" Aerosol @ 24V,

AAMC E138a

P PP [P




‘ P‘AOl NO. 22
REPORT NO. RR-2473
o mnmsnm

(O
D. Fort Benning Service Test Program
! 1. This progrem was officially started at 1000 on April 27, 1961
; and is continuing on & 24 hour/day, 5 day/week schedule. The following is
é s sumary of Equipment Failure Reports and the corrective action anticipated
E on the future CONARC Test Models.
¥ : EFR # DESCRIPTION CORRECTIVE ACTION
| 1, 12 Timer Motor Gear Trein  High Torque motor with improved gear train
Pailure
e Ruptured air pump Cause of failure unknown - may have been
diaphragn random failure or an early type diaphragm
3,5,6 Condensation on meter More effective waterproofing of alarms,
relay . waterproof all top panel wire connections
( E 4 Timer motor - Replaced nylatron bearings with ball

intermittent operation bearings

7,8 Prefilter lever support Changed .mteria.l from nylatron to aluminum,
failure modified lever design to facilitate
installation

9 Horn - Failure to sound Redesigned horn to maintain sound level of
85-90 db. Added waterproof can. Fabricated
diaphragm of fiberglas for improved high and
low temperature performance. Added external -
horn adjustment

10 Voltage Regulator drift Exact cause of failure unknown. To improve
regulator drift characteristics only slightly
would require additional components egqual in
volume to existing printed circuit board.
Further action not advisable

11 | Drum transport spring New stainless steel material used vhich bas
fatigue © substantially improved fatigue charecteristics
13 Drum transport system Redesigned Mechanism: replaced nylatron
. failure pivot bearing with pair of ball bearings;

displaced drum 1/16" outboard from plate;
improved pivot plate guide; bored nylon arum
and added rulon bearing insert; improved drum

J"i\

AAINC B304




.

PAGE NO. a3
REPORT NO. ER-2473

O o AIRCRAPT ARMANENTS, Ine. SRR
EFR § DESCRIPT ION CORRECTIVE ACTION
13, cont'd latch; provided for complete interchange-
' ability of photometer heads
3L Lov Voltage cutoff Redesigned section of PCB to improve stability
drift characteristics. Testing over range of 25°F.

150°F. produced a total change of .3 V.

15 Battery Deficiencies
and Correction

a. Handles break at welded Improved inspection of welded joint

Joint
b. Loss of capacity during Cause of this capacity loss was found to be
short term storege . leakage paths created by electrolyte leaking
from cell vents. Vents have been modified
to effect an improved seal.
16. Photometer drift It is recognized that the existing photometer

head is relatively unstable at high tempera-

ture. Since new type replacements have not

. been completely tested, it would be unwise to

[ . install a nev type at this time. The existing

- head will provide adequate service providing
proper maintenance procedures are-followed
which may include but not be limited to such
actions as scheduled periodic disassembly and
cleaning and readjustment of meter setting,
after initial hour's operstion, if necessary.
It should be noted that any new head will be
interchangeable with that presently used in
the alamm.

-
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IV. FUTURE IMPROVEMENT CONSIDERATIONS

Concurrent with the research and develorment tasks outlined

herein, evaluations will be made to determine those areas where improvement

in the performance and reliability of component perts may be accomplished.
It is further planned that a comprehensive evaluation of the cdmplet.e

E41R1 Point Source Gas Alarm will be undertaken.

i
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